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A Preliminary Note on the Behaviour in 
North India of the First Batch of Sugar- 
cane Seedlings distributed from the 
Sugarcane-breeding Station, 
Coimbatore. 


(Ibct.iu d far pubVtcnUov on 01 h October 1010.) 


Introduction. 

T IUO steady increase in the. quantity of white sugar imported into 
India, together with the d (“pressing eflecl whieli such importations, 
combined with their low prices, was Laving on the. indigenous Cur (crude 
hutht) industry, made the Government of India, in (lie year 1911, direct 
their attention to this important industry with a view to try to put it oil 
a satisfactory basis. The discussions on the subject, at the meeting 
of the Board of Agriculture in 1911, showed that the problem will have 
to be tackled in at least two directions, viz.* (1) the manufacturing or 
the mechanical aspect, with a view to improve the present wrong or 
wasteful methods ; and (’2) the agricultural, including the botanical 
aspect, with a view to improve the varieties at present grown and carry 
out other improvements in the methods of culture. 

That the sugar industry in India, is. at present, in a had state, is 
evident from the figures given in the chart opposite. It is seen that, 
though India can boast of nearly half the world's acreage under cam 1 , her 
output is only a fourth. It further contrasts the yield per acre in India 
with those obtained in the other cane countries, a contrast which gets 
all the more emphasized to Indians disadvantage, when we remember 
that, whereas in the other countries the figures represent 1 lie quantity 
of refined sugar, the Indian figures arc those for gur or jaggery. a more 
impure product. But we take heart from the fact iliar Java, which, in 
the year 1800 was able to produce only about as much sugar per acre 
as India at the present dav, has since been able to force up production 
in such a manner that in the rear 1918 that count ry ranked second 
only to Hawaii in the matter of production per acre. In the case of 
India, it is doubtful . if we shall ever be able to rise In the level of the 
other tropical countries owing to insuperable difficulties of climate, but 
lei us remember, that even a small increase in production will go a great 
way to ameliorate tlie position of India as a sugar-producer. 
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From the map of India opposite it is further evident that, to improve 
the Indian industry, attention will have to be. concentrated on North 
India, chiefly the United Provinces, because (1) that province contain-, 
nearly half of India’s acreage under cane, and (2) it is a vital industry in 
that province and sugarcane is the chief rent-paying crop, a crop *’ which 
could not easily find an equivalent in any other crop grown then. ‘ 
Tin* Punjab and Bengal would conic next with their one-third to ltolj 
million acres under cane. 

The. purely botanical work, rn. f that of breeding a better cane fur 
North India, was entrusted to a breeding station which in November 
1912 was started at Coimbatore in the Madras Presidency under 1 Jr. 
(’. A. Barber. C.I.E.. who was appointed Government Sugarcane Kxpen 
for all-India but with headquarters at. Coimbatore. This was soughl 
to be attained bv raising canes from seed, instead of from cuttings is 
ordinarily done bv the ryot, a method which had already proved its 
utility in the other sugacane countries of the world. The difficulties 
experienced in previous trials at raising cane seedlings were soon over- 
come— in fact even before the land intended for the station was taken 
possession of— and we soon had n very large number of seedlings, souk- 
of them the much-desired crosses between the. thin indigenous North 
Indian and the thick tropical kinds. 1 Bui it was not until the February 
of 11)18 that the station was able to send out the first batch of selected 
seed lings for trial to North Indian farms. 

Tn this bulletin are presented the results of this first year s trials. 1 he 
subsequent behaviour of the Coindm tore productions, when introduced inin 
North India, has always been a matter of anxious consideration for the 
station : but it is fortunate that the. first year's results appear to be. 
on the whole, encouraging. It is though 1 that the results thus published 
will not only enable the farms to take a more intelligent interest in the 
growing of these seedlings, but also to offer valuable suggestions for the 
future work of the station, which, of necessity, had to be located far 
away from the area for which the seedlings are intended. The station 
has now reached a stage when a closer connection with the North Indian 
farms is needed, and constant reports on the progress of the distributed 
seedlings will greatly help to shape the future lines of work at ihc 
station. A few photographs are included to illustrate the growth of the 
seedlings in the different North Indian farms. 

Selection of Coimbatore as the site for the all-India Sugarcane- 
breeding Station. 

Though the main object of the work at the Sugarcane-breed mg 
Station, Coimbatore, was to produce for North India a cane better tlun 

1 The details of this work art* fully ilworiltMl in a Memoir by Dr. A. Harbor, < .1.1*., 
Mem*, of the Dept, of A</ri. in Indio. Dot. S< Vol. VIII, .No. T 



of !:idia snowing the acreage under canc o outturn of 
Gi.r or Jaggery in the different provinces. 
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the type now grown in that locality, the station itself had to be located 
at Coimbatore because the sugarcane rarely flowers in XortU India, 
and, even if it does, does not generally set seed. The selection of 
Coimbatore as a site for the station was amply justified soon after its 
foundation by the very large number of seedlings that it was found 
possible to raise there. 

A minor disadvantage. 

This selection -which as shown above was inevitable --carried with 
it one disadvantage, viz., we had no knowledge as to how the seedlings 
bred and grown at Coimbatore might behave later when introduced into 
North India. This was fully recognized even at the outset, and, to gain 
-ome knowledge on this point, a set of seedlings — six in number -was 
introduced into North Indian farms even as early as 11)14, u\, as soon 
as ever material was available for distribution. 

'fhe first batch of seedlings was in no way selected and consequently 
the various farms were requested to reject them from cultivation as soon 
as the first, set of selected seedlings was available for distribution in Feb- 
ruary 11)18. One of these, however, M.2, a Kaludai Boothan seedling 
raised in 1911-12, is still grown at Shahjahanpur as a wind-break on 
account of its good growth and habit (Plate V). 

The first seedlings raised at the Station were mostly thick and 
hence unsuitable for North India. 

During the early years of the station the varieties that flowered were 
mostly thick canes and we had but little control over the parents. The 
seedlings produced were consequently mostly thick and so unsuitable 
for introduction into North India. Later on, however, it was found 
possible to induce many of the thin canes also to (lower at the station. 
This, together with the steadily increasing knowledge of the different. 
parents 1 gained in the meanwhile, enabled the station to plant out, for 
the season 1917-18, a crop of seedlings more than HO per cent, ol 
which were of a type suitable to be grown in North India.’ 

The first distribution to North India was made in February 

1918 . 

This enabled the station to send out its first- batch of selected seedlings 
in February 1918. But a new difficulty presented itself. The final 

1 Vi-nkatrama.il, T. 8. L - Study of arrow ini: in the sugarcane. ” Agri. Journal oj In dm, 
Special Indian Science Congress Number, 11)17. 

' It is perhaps worth mentioning here that though it has heeii possible to effect crosses, 
between thick cam's autl most of the groups that occur in Xorlli India, the two classes 
represented by (1) Xaraori. Kewali, Sararoo. etc., and (2) Mungo, Ileinja. Khcnra, Uurh 
bus war, etc., offer special difficulties because these do nut flower under Coimbatore condi- 
tions and. even if they do. produce only unhealthy llmvers. These are at ( he same, time 
p ry desirable parents, and any information on the arrowing ((lowering) of these varieties 
m any locality will he welcome. 

B 2 



1 


COIMBATORE glTGABCANE SEEDLINGS IN N OUT II INDIA. 


chemical analyses figures for the 1917-18 crop would be available only 
in March- April, while the North Indian farms wanted the seedlings at 
least in February — the general planting season in North India. ^ 
this stage the accumulated analytical experience was called in for aid. 
It was found that the final analyses figures varied correspondingly with 
the results obtained in February when the crop is on the whole immature. 
This justified the distribution of the seedlings on a comparative basis 
and saved a whole year for the work. 

A statement is appended giving the distribution as made in February 
1918. In response to individual requests from the different farms a 
certain amount of information about the parentages of the different seed- 
lings is also included. Besides the thin seedlings and thin canes men- 
tioned in this statement, certain thick seedlings and varieties were dis- 
tributed to certain Madras farms, to Hebbal and to Manjri, but their 
growth in this, the first year, does not justify their inclusion in this 
report. 





Statement showing the distribution of thin seedlings and varieties in February 1918— < 



n selfed seedling. The stigmas were 
constantly dusted with isaretha pollen, 
so Sa ret ha is a likely male parent. With 
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Explanation of the terms “ Bagged ” and “ Unbagged ” crosses 

with a short note on the methods of crossing in sugarcane 

current at the Cane breeding Station. 

These two terms require a certain amount of explanation for their 
being properly understood. Crossing in the sugarcane presents peculiar 
difficulties, as emasculation is practically entirely ruled out owing to the 
extreme delicacy of the floral structures ; even a prolonged bending of the 
main axis has been known to result in the complete drying up of the arrow. 
Fortunately, however, we have in the cane, certain varieties which are 
male sterile in different degrees. If this male sterility is absolute, wc can, 
by enclosing such flowers in muslin bag and introducing into it some 
known pollen, obtain a cross, about Hie male and female parentages 
of which wc can assume a high degree of certainty. Such a one is Co. 205. 
If, however, the mother shows a certain degree of male fertility and we 
introduce some other known pollen —keeping the arrow under bag — the 
resultant seedlings will either be selfedor cross-pollinated with a known 
father. Both those are referred to as “ bagged crosses ” in the above 
statement. 

It was found, however, that bagging an arrow frequently exerted an 
adverse influence on its seed -setting 1 ; and therefore in later years crossing 
was frequently done by merely marking the mother arrows in the field 
and keeping them constantly dusted with some known pollen till the 
stigmas were found to wither. These are called “ imbaggod crosses.'* In 
these the male parents arc only probable as there is an ever-present 
possibility of any stray wind-borne pollen getting access to the stigmas. 
The parentage becomes yet more uncertain, when, as in the cases of 
Cos. 214, 215, and 21(i, the mother arrow possesses fertile pollen of its 
own, for there then arises three different distinct possibilities as to the 
parentage of the resultant seedlings. 

(a) Sclfed, 

(b) Cross with the pollinated father, 

(c) Cross with some unknown parent through some stray wind- 

bome pollen. 

The above remarks may perhaps convey to the reader an impression 
as to the futility of parentage notes in cases like those of Cos. 214, *215 and 
210, but against it the following considerations are advanced:- 

(1) in the absence of more accurate information, it is an advantage 
to know at least the most likely parents, in following the 
behaviour of such seedlings in future years. 


1 Venkatraman, T. S. fc ' Study of arrowing in this sugarcane. ” Agri. Journal of / ndi'i , 
Special Indian Science Congress Number, 1017. 
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(*2) In the character of the resultant seedlings, we occasionally get 
some indications by which it is possible to guess tlic male 
parents with a certain degree of certainty. 

(3) With the Breeding Station sanctioned only for a limited period, 
the purely utilitarian aspect had to be prominently kept, in 
view, and, so far, the results would appear to justify the 
means employed. 

Selection of types for each locality. 

In the distribution an attempt was made to pick out tin* seedling 
with an eye to the cane now successfully grown in cadi locality, but it 
is felt that it will be sometime before much specialisation is possible 
jn tliis direction. The annual visits by the stall of this olliee and the 
periodic reports from the different farms will, it is hoped, soon yield 
valuable data on this question. 

A method to minimise ** personal equation” in the selection 
work at the Cane breeding Station. 

One very important qualification for a breeder is the ability to quickly 
compare with one another different plants or strains with a. view to selec- 
tion and propagation. Such a valuation has often to be made on a large 
number of characters and this is a matter in which personal equation ” 
is likely to play not. an insignificant part. That this work of comparing 
and selecting is not a light one, at the Cane -breeding Station, will lx*, 
readily conceded, when it is realized that each year the station lias as 
many as 5,000 new seedlings and <i00 already selected ones. in different 
stages of filtration, from which to pick material for further trial and 
propagation. 


The method described. 

To systematize this work as far as possible and to guarantee Hint each 
character gets its due recognition in the final estimate a system of marking 
was introduced. A list was prepared of the characters considered import- 
ant in forming the estimate and each allotted a maximum of ten marks. 
All the seedlings were then examined for some particular character at a 
lime and marks noted against each in proportion to its merits. Hds 
process was then repeated for each of the other characters on ihe list 
and the totals made up for each seedling. A large number of marks, 
in the totals thus arrived at. will indicate the satisfactory nature of the 
seedling in most or all the characters and it is therefore safe to make 
the selections on this basis. 
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The behaviour of the distributed seedlings in the different North 
Indian farms during the first year of trial. 

This method, having proved itself useful at the Caiie-breeding Station 
for some time, was adopted in a tour to North India (in Decent |> sr 
1918 to January 1919) undertaken with the special object of studyinr, 
the behaviour of the distributed seedlings in that locality. Beside,- 
notes on health, height, arrowing, length of formed cane, thickness of 
canes, etc., marks were given for four important field characters, viz. 

(1) Stand or germinating capacity. 

(2) Vigour or weight of harvest. 

(3) Ilabit. i.e., whether the canes in the clump stand upright, or are 

slanting, or fall about in all directions seriously interfering 
with subsequent cultural operations. Further the straight- 
ness of canes is a character of considerable importance in 
(1) the transport to the factory in carts, and (2) the pack- 
ing on the hoppers at the mill. 

(1) Tillering, i.e., the number of canes per stool at harvest. This 
is included in No. 2, but was thought of sufficient importance 
to be separately considered. 

The table hereunder gives the marks obtained by each distributed 
seedling for the above four characters in each of the farms visited. In the 
remarks column will be found some tentative notes on the parentages 
considered likely to be useful in the different tracts. 





Arrowing” and “smutting” of the distributed seedlings in the different farms. 
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Arrowing in canes has no immediate harmful effect, on the sucrose 
contents, but leads to the stoppage of all further vegetative growth and 
the formation of pith in the centre if the crop is kept in the ground long 
after the arrowing. The notes on arrowing, recorded above, show that 
this character in a seedling need not deter us from distributing it to a 
place like UurdaKpur. ft rises to a position of some importance when 
distributing to places similar to Shahjahanpur, Sepava and Fusa, while 
serious note will have to be taken of this character when considering 
distribution to places like Manjri, Hebbal and Tharsa. (I. Plate VI.) 

Similarly, tendency to smut in a seedling is not apparently a matter 
for serious consideration in the Punjab. It is a very serious drawback 
in a seedling intended to be distributed to the Uni ted Provinces, Sepaya— 
where the Farm Superintendent -entirely destroys the crop on the first 
appear. i nee of smut in the field — and Pusa. In places like Manjri, Hebbal 
and Tharsa it is apparently not of much account. In some of these 
localities the late-formed lateral shoots often regularly show smut and the 
crop does not appear to suffer much in consequence. 

Chemical analyses of the distributed seedlings. 

Lastly the sucrose contents of the seedlings is a character of great 
importance and the present distributions have accordingly been analysed 
in 1 he different farms. It is to be remembered, however, that the analyses 
figures are not strictly comparable, because, (1) of the smallness of the 
samples analysed, (2) of the possibility that at the time of analyses the 
seedlings may not have been equally ripe in all the places, (3) of differences 
in the methods of analyses followed at the various stations. The various 
officers have very kindly forwarded the analyses figures for comparison 
and these are published in the statement herewith appended. 
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PLATE II 












PLATE IV 



[ In* tall tow of iulcj scuii in the picture is that of Co. £10 grown at the CsiMii^ni' Farm, Tin; 
growth is very promising. 



Hie hulk crop seen in the picture is of .1. -j*>n grow n at t'awiipnre tor Su’d. Jo the left are seen 
■ f a few rows of Ashy Mauritius. 

Hie gauge seen in the pictures has alternate foot spaces market hlaek and white and is phu ■ ;1 to 
euahle c ■'lnjmris 'll of height of growth. 
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publications of the Imperial Department of Agriculture 
in India. 


To lie had fro:u : — 


The Office of the Agricultural Adviser to the Government <.f India. Pu*a, Bn-ar 
and from the following Agents 


1 . Thacker, Spink & Co., Calcutta. 

2 . W. Newman & Co., Calcutta. 

3. Eai M. C. Sarkar Bahadur & Sons, Calcutta. 
4 Higginbothams, Ltd., Madras. 

5. Thompson & Co., Madras. 


6. D. B. Taraporevala, Sons 8: Co., Bombay, 

7. Thacker & Co., Ltd.. Bombay, 

8. Sunder Pandurang, Bombay. 

8. Rai Sahib M. Guiab Singh & Sons, Lahore 
10. Manager, Educational Book Depot, Nagpur. 


A complete list of the publications of the Imperial Department of Agriculture in India 
can be obtained on application from the Agricultural Adviser to the Government of India, 
Pusa. Bihar, or from any of the above-mentioned agents. 

These publications are: — 

1. 'Tin- Agricultural Journal of India. A Journal dealing with subjects ennui-clod wV. 1 1 agri- 

cultural economics, field and garden crops, economic pLnt? and fruits, soils. manures 
methods of cultivation, irrigation, climatic conditions. insect pests, fuum^ diseases' 
co-operative credit, agricultural cattle, farm implements and other agricultural matters in 
India. Illustrations, including coloured plates, form a prominent feature of the Journal. 
It is edited by the Agricultural Adviser to the (Fvenv.neiu of India, and publish,-.! oi;oc 
t-u-ry two months or six times in a year. Annual ^ofmcrijAion. Us. 6 or 9-. 6A iiirluding 
]" stage. Single copy, R. 1-8 or 2s. 

2. Scientific Reports of the Agricultural Research Institute, Pusa (including the Report, of the 

Imperial Cotton Specialist). 

3. Annual Report on the Progress of Agriculture in India. 

4. Proceedings of the Board of Agriculture in India. 

5. Proceedings of Sectional Meetings of the Board of Agriculture. 

6 Memoirs of the Imperial Department of Agriculture in India, 

(a) Botanical Series, 

(&) Chemical Series. 

(c) Entomological Series. 

(d) Bacteriological Series. 

(e) Veterinary Series. 

7. Bulletins issued by the Agricultural Research Institute. Pusa. 

8. Bocks. 


The following arc the publications of the last two years : — 

Scientific Reports of the Agricultural Research Institute, Pusa (including the Report of the 
Imperial Cotton Specialist^ for the year 1917-18. Price. R. 1-4 uv 2?. 
fru-ntifh; Reports of the Agricultural Research Institute. Push (including the Report "t tin 
Imperial Cotton Specialist for the year 1918-19. Price. R. 1-4 or 2-\ 

Report on the Progress of Agriculture in India for the year 1916-17. Price, As. 12 or In lrf. 
lie-port on the Progress of Agriculture in India for the year 1917-18. Price. R. 1-8 or 2?. 3r/. 
Proceedings of the Boa^d of Agriculture in India, held at Poona on the 10th December, 1017, 
and following days (with Appendices). Price, As. 13 or ].«. Zd. 

Proceedings of the Second Meeting of Mycological Worker? in India, held at Pusa on the 20tb 
February. 1919, and following days. Price, As. 11 nr 1>\ 

Puctri lings of tin- First Meeting of Agricultural Chemists and Bacteriologists, held at Push on 
the- 24th February, 1919, and following days. Price. R. 1 or F. b-l. 

Pt-A'cpdings of the First Meeting of Veterinary Officers in Lidia, held at Lahore on tire 24th 
March 1919, and following day? (with Appendices). Price. As. 8 or 9r?. 
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Botanical Series. 

Studies in Indian Sugareancs, No. 3. The Classification of Indian Cane* 
with special reference in the Saretha ami Sunnabile Groups, bv 0 i 
Barber, sc.Ti. Price, Rs. 2-4 or 3s. 

Ph t/t ft ph th r>Ki Mrudii n. sp. on Hw&t bro>iIinisis t bv W. M>R»r 
M.A., b.sc., F.L.S. Price, R. 1-4 or 2s. " ' ! 

The Rice Worm (Tubnclnis (inyustu*) and its Control, bv E. J. B-tl-.. 
m.e., f.l.s. Price, R. 1-4 or 2s. 

Studies in Indian Sugareancs, No. 4. Tillering or underground branch- 
ing, by C. A. Barber, c.t.e. sc.d., f.l.s. Price, Rs. 4-4 or Is. 

Studies in Indian Sugarcane*, No. 5. On testing the suitability of mi- ai. 
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A Summary of the Experiments on Rice in 
Bihar and Orissa from 1 9 1 2 to 1919 

(Received for publication on 19lh January, 1920.) 

TpHE various experiments which are summarised in this paper wore 
1 carried out in order to discover the best methods of cultivating rice in 
Biliar and Orissa both from the point of view of outturn and of profit. 
They were mostly undertaken on land which could be irrigated at Least 
occasionally and are concerned with questions of ploughing, seed seleo- 
tion, sowing, transplanting and manuring. As is usually the case with 
a summary of experiments which has to he given at a specified date, some 
of the questions investigated have not yet been sufficiently examined, 
in others the results are indefinite ; nevertheless various conclusions 
may be drawn. 

For the sake of clearness I have divided the paper into four parts. 

A. Introduction. 

B. A summary of the experiments in cultivation. 

C. A summary of the experiments in the use of manures. 

D. Conclusions that, I think, may be drawn. 

A Introduction. 

Although experiments were carried out before 1912-13, I have 
thought it preferable to commence with that date because up to 
that, time there was only one Deputy Director in charge of all 
the farms in the province (which is roughly the size of France), and 
it was impossible for him to give the experiments close personal 
supervision. The consequence was that as the farm staffs were for 
the most part untrained in experimental work and lacking in the spirit 
of impartial scientific enquiry many of the results were inaccurate. 

I arranged the experiments on the Bankipore and Duniraon. Farms up 
to 1916-17 inclusive, after which they were designed by Mr. Robinson, 
Assistant Director of Agriculture; on the Cuttack Farm up to lDlo-lfi, 
after which they were designed by Mr. Sethi, Deputy Director of Agri- 
culture ; on the Sabour Farm in 1912-13, after which Mr. McGowan, the 
Professor of Agriculture, was responsible, though the majority of the rice 
experiments there were actually carried out by Mr. Sil, the Assistant Pro- 
fessor of Agriculture. In certain experiments I have recorded the results 
in a different form to that in which they were given in the yearly farm 
reports, and have sometimes drawn different conclusions from them. 

B 



